High resolution molecular phototyping of MICA and MICB alleles using sequence specific primers.
Major histocompatibility complex (MHC) class I chain-related genes, MICA and MICB, are located centromeric to human leukocyte antigen B (HLA-B) on chromosome 6. In response to stress stimuli, MIC is expressed on epithelial, endothelial and fibroblast cells, but not lymphocytes and has been demonstrated to ligate the natural killer (NK) cell receptor, NKG2D. Nucleotide sequences of MICA and MICB are highly polymorphic and several methods have been established to identify these polymorphisms, including sequence-based typing and sequence-specific oligonucleotide probing. In this study we have developed a high-resolution polymerase chain reaction-sequence-specific primer (PCR-SSP) phototyping scheme that detects all WHO-recognized MICA alleles and all 12 MICB alleles. Our method will also recognize a MICA deletion haplotype and distinguish between MICA alleles with different binding affinities for NKG2D, encoded by a non-synonymous nucleotide substitution in codon 129. Furthermore, our scheme targets almost 90% of the dimorphic codon positions in exons 2, 3, and 4, which result in non-synonymous amino acid changes. This method can be used to determine MIC allele frequencies within different populations, as well as investigate MIC associations in cohorts of patients with autoimmune and infectious diseases and explore the impact of MIC on the survival of solid organ and stem cell transplants.